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< ft 5 0 »i»w t Lxm^mm 1221-1231 
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9 s ^*fcftv^?!|ft®&&#3£ ta$T'#So *3SW 
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3&SJi&#ttft tfeW S HI$:««?H 

©ftt>!3t^v^|S3i1-SridSTtSo **M©H# 

t^J;9^$^S©T\ «S±, SSJi±feS^tt®fi| 
rt^*5^TE^m-a-SJS?rfir*oT^-rs©^^t L 

E«iHlgti©a^i3*, AtIiPiilt©li^*fcSV^ 
■art ± V \ r © J; 5 i MffiHfrm^S^- 

icftiw- s r i s„ 
[0022] xmwomfcnffiWi*, *mm6frf-tm 
b<Dm&fcic&^xi$iiL^mi*&-fz>o s 

W^-SrWIS-arS tHC, ilS^ftmrtafcS-c* 

f#l t Kttft JMSasj^JilS § ft? , M#©#ffiSK^/J^ 
^<-TS'i:^W*Sfc*-C&So ^©-f^-^BS 

sr-^tftf y -v— 7 hDvt^b mmM.<om&mz-ixmz 

*i5 ± 5 ft@fr*^«-t?(4, Sff*«?«t ©# 

So i*it*fL-C*3SW©iaft«lHfB:|(raLfc^4:< 
^«©ttK^*>oo@#:^-t*foSfcfc, a^©*l?« 

is-r^-^ife^iii^^ft&ft, « 

St4K^WW5rffiv^sm»lifcv^-Cf4^^^±li}c: 

t © 0&s#?«©itiHfc2f &f4-jt§:itt e 
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AWKBtflcj: Ltt«ft#9T 5-vytf=uy© 
fife, xf-l/X ^^rf" hU ^^©^l&fn 

[00 23] teMMbSI 

^^*^c^stti«^^ 1 l^iis^^t*5v^-t^4, 0 1 ©#& 

*12W«S2 0*feS:IH*>T % i&gfcJSCTftil© 

■C©ttlli**i-5 ©T\ f7n V^©g#M©ffiffltt# 
SoffKfcSs^Ttt, tt«©^©t>©©#^RltlT? 



(9) #Pfl¥5-2 0 5 5 1 5 

16 

[0024] mflPS^ftfciS^tti&SH 1 ©-^^, 

— J&ftMfi, #J;Ui, J. Electrochem. S 
oc, , Vol. 130. No. 7. 1506~150 
9 (1 9 8 3), Electrochem. Act 
10 a. , Vol. 27. No. 61~8 5 (1 9 8 2) , 
J. C h e m. Soc. , Chem. Commun. , 
1199~ (1 98 4) IZZfc&ZtlX^Stf. Wmifc 

-a-SiS^®- r t K X oTtf * 5 £ t So 
WMW:bL.X\Z, Mz-IXT-X^k LT, BF 4 , As 
Fe, SbF 6 , PFe, CIO,, H S 0 4 , SO4S.0^ 

20 y i7J», * y ^A^iftr^j*-t-5^ fcastn***, #fc 
a, t&Rwr, 7jc, T-feh^hy/K-^vy^syyK 7° 

nfcfU^—#^b, 7-7fD7^ h^, i?^t37W 

#(irtLb^Pi^sti5t©t'«^v\ s^it-a- 

r k ffi Rrt64fc«>» h*tmffi©# 

40 3 0 

[0025] d©45 *i»flttilS^f-*mii» fe * 

Mxtf, T i Si, Nb> S^, Mo S», Co 
S 2 , FeS 2 , V2O5, CraOs, MnOa, C0O2, 

*ttW t @frS«?K©a-a-{k©^(cJnxT*iS-f5 

50 zmhswrnfthtc ± 5^sfi?*-a-B#{-rtufc©i&* 



(10) 

17 

£ fS?B*W £ SWfi ©tl^lsRtf HftttiWrS: 

&&kmi¥mmxb<D*&ttfr* cbsm*) ©e 

M (LiAl, LiMg, LiPb, LiAlMg, 
LiAlMn^ £ gftftff Jt®tt£fc&tf Bffttffff 
£^te$*fc«g©i»o^T&, 

*m £ @fta»K t £ ibj«*#8s io 

9 UK £ ft3 0 ^©i5 fc«£fctt, 5 
co £ £ fit fe *> 5 A/t?fc 5 ASStiKTfoS 
Li^LiAl m^^©^JiS^K©#Bi<lH#:S» 

ypyj b©^4Srte-lh^Bjfgt^ip v £f Cv LiAl 
[RLh£^5ffi#>fc#x3£, HfWfc^t«*P«fc3te» 

- £ r© i 5 ftfewpjt LTtt, jmrnun 

£LT. -^Vif^ fypy^— (,1 2^y^y- 
4, 15-^5^5$) , ^rDjg^*-gr*i-.5 5M 
Wk\Y&m (2-^f;l/77^ 2, 5-^f;V77 

Miltli, Mg(II) s Fe(III)&£©&«-f;* 
^^^SWfe CMg (C 1,) 2 , MgC 1 2 , Fe 
(C 1 O4) a , FeChf) #*tf fettS. ^©£5 

ftaap«©j6Jp*H:, ^©«ftfcJ;oT*7C©a*£* 
o ZEffi£tm«© 

zti^hzmfcmmwk-mt&itxmmzji-vxmm 

[0 0 2 6] 

[sawn mmm^^^m^mmmmm 

rWi«flCftH:*5-jC»»S:fTV\ 7k£20ppmJ^T £ Lfc 
t>OT»JEK:jft»*atJ««a*Srff ofcfKft^u— K©fe 



#M¥5-2 0 5 5 1 5 
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5o **s, HfMMWto-f^^aiMEoaifttt* 2«© 

•f-SSUSl8R^^S(rt#20imn) ft lcHftitlHr**& 
U ^©B#*J?F«©*ffif-s imUkLX, t\-m*^r 
7 O Ufc/M£SOSUStlHfift:(aa 5 mm) % 

J£f§*5rttJ;oTtTofc„ Z.<Djjmx-nibtltc4 
*istem&<Dmx BTFfcfcvvtHu flHH&ttLTja* 

20iim.)£fflv\ £©^rtfcBf*^K&as*U 

@#«?Jt*Bt> ffrBttfcLT, it@18mm©SUS^R 
ft#£JBff£i±£r£(£j:oTfro;fc«, z.<D%mtmh 

[0 0 2 7] @{*lll?JC^Mflj&«! ( I ) 

-a-x*LiBF 4 zmmit L&xmcmmmz™. 21 ^h*~y 

*?3L*f- Vy ? JJ * U l>— Mr 19. 5%, y f;W< 

KftflPttSrO. 556©fJ#T??B-a- Lfc % ©„ 
B4MSGEMIU8!§JiMfe (II) 

Y^i/^? M*J:b7 : 1 : 2© WS-CiB£- Lfc 

**«SKK1, 3-=e/W 1 ©#J-g-T'LiBF 4 Sr»#ftL»T# 

<£rl. 25ii&I> , i' y 3 l/-TJV*;V**-V-4 KfHPDtt^l. 0% 
©#J-g-T*S-g-Lfctj© 0 

(no 

^rfifiit 7 :3©fiJ-g-t?il#Lfc#7k^(C, L1BF4 ^r3^e 
^/ 1 *fi)¥* L&T#fc«SfJRSr85. 81 h*i/i?^?- 
Vl/W yVT^y V— hSrl2.8l by^^n— 7V 

Jfl^ SrO. 7%©f II-g-T?^ Lfc % ©o 

mwmmm^mtmm ( i v> 

* MMite •■ 4<Dm-&xm& Ltc^Tkmmc 3*^/1 1 

ft« i 5 }-LiBF4 Sr*»*L»-C»fc«!¥«S:79. 2%, 7 
A^y/KT^y V— h^rl9.5l *<f-]V-r<y*/4 fry* 
SrO. 8%S.0~y y 3 y-7Mi/ytW K# 
JntlSrO. 5%©f Lfc ©„ 

SfrWTOjtfflia^fe (v) 

-fu i?Uls%—#*~- h , y -7^ P7^h VXWl, 2- 
fs % $ yit&M fifij:b7 : 1 : 2©f iJ^-CS-a- hit 
RftMWt^ 3*yV/ 1 kftZZ.0 S'LiBF, %^fp* 
X#fc«SHft*68. 8%, ff7tKo 7^7 U /l^T ^ y 
v— h Sr30%XtJ?^ vyv W y 7"n tvv^— r^vSrl. 2 
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[0028] mm,M i 

5. SNOH2 804*^1000135*^0. 5*SU<DT~ ]) is&ffift 
L;/h^ffi&&4Q/n©*1f#7*(lcmX2cm)±fc0. 8V 
vs SCE©^«ft-t?0. 02C/ c m 2 Offit^ U7=!Jy 

fc. # y T= y vmffi5rf^ffl® t bT, m^#§laIS25 
mV/secT'-^-Y h y - £91^ bfc £ £ 

H\ 1. 5/10 3 S/cm*. 1.0/10 3 S/cm**-efcofc 0 

[00 2 9] £tfe0I 2 
5. 5N©H 2 S04 Tk^lOOOgPKO. 5^/l>©T= V L 20 

fc„ *BffiK4Q/n©^;#7X(lcmX2cm)±fc0.8V v 
s SCE©JfeS4fc-<?0. 04C/ c m 2 ffltSiT'*" U 7- V >W 

t bfcau ^m*aftur# y t~ y vhse^^ml 

fc 0 rolSttfet, &ti;&tf#JlfIfcy^<7A£{£ 
bfc /tfyr-y vwi£^Jiti£bT*'y7=y:/© 30 

K—fcri^SSrSiJSLfci:^ 25 < C7?118mAh/g, 0°C 
T108mAh/g, -20^T*103mAh/g;S5#£>tK •f£S.J§E-C&& 

£?ft K— tfy r t #fftiB § tbfco 

KO-l'^-^e^fi^ 4/10 3 S/cm*, 2.7/10 3 S/cm**-efc 

[0 0 3 0] Hi£®|3 
i!^^T:/^=£A£:ffi^;^feA.G.MacDiamid et al.,C 
onducting Polymers. , 105(1987) Id^St^fc^jfet <£ D 

5fc75g|5, T±f-Uly^y y ?26»«:ffl»LTE&14. 5m 
m. J¥$0.6ian<Z)Hffi^{C*Pff^L-CjE^£ Lfc 0 r© 

jE«fcH*Mt»R»J*ffliBrit* ( I ) b^rifc*, 
#9 ^SKtSEA/"T?J(Bfl&WftlT £ <£ "3 ?Stt3te»SrBMt b 

-Y * K2502) \c h bTfi^cti (I) 
©fc A«KttJSte0.1i«©y? i !7A&ttfflLfc. WIS 

je«, ms&tj^ai^flw u cR2oi6^i-y©3^ya 50 



#HPp5-2 0 5 5 l 5 
20 

[0 0 3 1] mti&M4 
J¥£0. 02mm©|iB'ft:bfcSUS^^>-^V ^©tfffi 

lmol/ 1 ©7= y ^^r#tp3mol/ 1 ©HBF* Sr^taklg 
ffi trJB^53mA/c m 2 ©g*«Ktt^tt-a-?fe}C i "J JP£0. 1 

tm<Dt° y r= y vK*$fW*b^fc„ ^©si^St^s 

U Jt^flSjftSr+^Klflftofc*, PET/TA-^^V 
t?y 7°n h°U >m3ft<Oftmt 9 ftrtfc. *'!I7= 
y ^K£BftmK#/ftJlttA* CI] £+#t-b^r 
ttt#7^ 36KK:*lE*lkg-elPfE Lt i«BE7k«*r £ <fc 
<9gtt3fc£jlttU jE«£HflW*«t ft 
5 h *tE«Sr»fc. KtuffiBIK h tW^POl 
0SW-000)2\ n©^-httiEtI±tiSSb-C, 
VMl&mMm ( I ) *HRK^C b^-r*-gr^7 

A/^y^ntfl>yS(g#:©^$t{c:, ^^O.lmmwy^ 
>> A £JP § 0. 02mm©SUS£S fcflfi >5 -^fe-BrfcAffiSrlfi 9 

y ^ >7 A±icHfMiM^due«Att ( i ) 

5 r £ t J; 9 -^©m^^H^b*. 
«»KS:m-a-ftbfe 0 SfilHIES, Pill&^AS^^ii 
U SfS^WSaSlJSrt— N->— ^bT4cmX5cm©V— h> 

[0 0 3 2] Hft^!)5 
JPS0. 02mm©fiS'ft;bfcSUS/-?^^V^^ ^/i>©JtiS • 
fc, lmol/ 1 ©T= y >-Sr^-tp3mol/ 1 ©HBF< %^ti7kB 

m*m v » § 3mA/ c m 2 ©g«jt*fiia-a-fe«- J: 9 y r 

-y ^Sr5mg/cm l ^lfW*bJ6fe. ^©MSralTcfeffi 
b, *g»«*S:+^JCfT3&ofc«, PET/T^$=!7A/ 

# y t'p t° w^s^^swtifi *> iM-tt fc 0 ^° y r- 
y ^fcs^m^s^im^* (hd b^r 

ft 5 b JRjEii &#fc. JfcfcHiK-fe/l'^- K4501) * 

y t'p t° u ymB&oft-Mt^m & o. 08mm© y 5=->7 a& 

JP SO. 02mm©SUS»K^aS 9 &t>"£tcMm*te Qtttt. 

K^«^kbfc 0 tflEEfc PI)ji&t>*Affi^«iib, 91 
S#:JSiaSB*t— /l/b-C5cmX7ciii©^— hW.W& 
Sr#Mbfc„ r©ffit{wOV^-C, 2. 2mA©Sm?5fET3. 7V 

* T?*«l«-«SHire3SWt fctf ft o >t «P©*JSrttfli»* 

m 3 t^i-„ 

[0 0 3 3] HMfj6 
m § 0. 3mm© 7* A- $ = ^ A t JP § 0. lmm© y !7 A 5S t) 



(12) 



5-205515 
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&mmfc*fcW:Lx&mk Lit 0 r©At6©y^A/ 

Tju 5 =. ? A^*ffl ic t> BflWHGft&BSUftlb ( I ) 
0il3 1 P^fc L-CCR2016* 4 -fo 3 ^ ^ammSrf^K L 
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* [0034] {mm.mmmmmmA,&x^mvtcm 

[0 0 3 5] 
[*1] 



* 



* * 




* # fi 

cm 


* # ft 
(3 01M#;HD 


HISSES 


3. 7V 
3. 7V 
3. 2V 


7. 5mAh 
1 2. 5mAh 
7. ImAh 


7. OmAh 
1 1. OmAh 
6. 5mAh 



[00 3 6] 7 

&29. u £ ?> t^pgmas fcgfls $ *fcewn± 

Ii5)«©fij£$3 [I' ] fcft/BLfc. r^h--*^A • 



[0 0 3 7] 
[*2] 



St 


mmmmmm 
ce^/d 








S/cm* 


S/cm* * 




1 


0. 5 






ME * 


2 


1 


5/1 0 3 


3. 3/10 3 




3 


1. 5 


5/1 0 a 


3. 3/10 3 




4 


2 


4/1 0 3 


2. 7/10 3 




5 


5 


2/1 0 3 


1. 3/10 3 




6 


7 


1. 5/1 0 3 


1. 0/10 3 




7 


1 0 


1. 0/1 O 8 


0. 7/10 5 





[0 0 3 8] H«M8 

IMBHtittftX&J&lttjttfe til] fc&^T. « 



[0 0 3 9] 
[*3] 



(13) 
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#H¥5-2 0 5 5 1 5 
24 



ft 

tin 


mmmmmm 








S/cm* 


S/cm** 


1 


0. 5 








2 


1. 0 


3/1 O 3 


2. 0/10 3 




3 


2. 0 


2/1 O 8 


1. 3/10 3 




4 


3. 0 


1. 5/1 O 3 


1. 0/10* 




5 


4. 0 


1. 0/1 O 3 


0. 8/10 3 


mm» 


6 


5. 0 


1. 0/1 o 3 


0. 7/1 0 3 


IS3«# 



[0 0 4 0] *ft#|9 

5. SM©H.SO.**jSl000S8«f to. 5^;i-©T~ y ^Sr»» 
bfc„ *ffift&gi4^-A(D^-^^f5^ (lcmX2cm) JbitO. 8 
V vs SCEOSfEtfET'0. 02C/cm 2 Otflt#!J7=!) V 

fe 0 r ©«« 1 1 % stffiRtwus* t y f - * a 

JfJ LT if— ■*>— Mo-fe^SrfSR bfc„ r. ©■fe/i'^a^ft 
ffJti*j&l&J&fc (V) fcAfu flbWTO«MWStt*ll 
& Jilt bfc Q ' ® jtajfttt tt^fcttWttflcR t S-fb b t 

< % zwhmm t ~mt bfc 

# y r = y fttifcftustfi: lt> «tjfc#giss*5o«v/s 

ecBLt^OmV/sect?-^^ ^ y v9^9^^ 1- y — SrSO^ 

fttPKOW * HS^S ttl. 7/10 3 S/cm*, 1. 2/10 3 S/cm** 

[0 0 4 1] Hi60!llO 
ilfiftglT y^!)AJ: MB.fr fcA. G. MacDiamid et al. , C 
onducting Polymers. , 105(1987) te&%fr1t35MZ-£. 9 

*+ftiz.ft<o±'&, *°yr=y ys-fel&*Sr#/c 0 r© 

MM LTE#14. Sum, m £ 0. 6mm© RffiiifcKlJPffi^ b 

■cjes t bfeo ' <oiEmizmwnMMMf$Mmj$M ( i 
v) r. # 5 * KE^^-e* jEWWT 

tpl«{cLTia^(iv)*3fe^b^-*^ ztiZJf? 
xmmz.i%A,-emJ£MBi\z ± 9&ttft£S&J§ttb-ci^ 
j^fcfij*W&&fb*b»fc. A«fcf±»<*o. immcD y 

CI^Oie^-fT 0 ©^ i^SWftfcflaRLfc. 

[0 0 4 2] HWJl 1 
J? $0. 02mm<O3B.ffi<ft; bfcSUS/^^^V ^/KD^ffi ' 



fC, lmol/ 1 ©T — y V?r"a tf3mol/ 1 ©HBF« 7.k^$£/B 
^53mA/cm 2 ©3t«SEfS#Pi-S-j££ £ f J¥ $0. lmm©^ 
T-P Vj@&£r^$*bftfc„ r©*"!)7=!) vH©iaS 

y t'd tf uyflW#©^WtWfclS 9 #ttfc 0 w ©# y T 
20 x. y :/K^@#*£¥«»Wflj&^ C i V] b 
^•rfft^7^1It^ lkg-ejpflEbTiSffiTkii 

*T £ J: «J ?£14ftlMtt U jE« fc @#:«¥fC fc ©«& 
tVv^P010SW-000) £ © i^— b^jEffi±}Cffift b, @ 

wmmwM^mm^ ( i v> ^HBtt^n: b^r * 

#5 **tem^T?« JE***TK: <fc 9 ffitt3te»*» 
4H-5ritJ:9-t©aril**B^*b»*: D PE 
T/T)V *^t> A/tK U/PtV i^lJift:©^^ KJP S 
0. 1mm© y 5=- 9 A £J¥ §0. 02mm©SUS^P|fi t) 

^I(IV) b, ^7 K«E A/TfifiSffi*«*r I- 

b&, Atf^SftfttW^^-fbLfc. irtBIEffi, PSIS 

mX5cm©ix- hSiWUlSrf^Kbfc. 

[0 04 3] 1 2 

J?§0.3mm©TyW5 = ^AfcJ?§0. 1mm© y ^!?A§r5S?) 

&ms#&imu ASibfc 0 r©^ffi©y^«?v 

*»J2 i: LTCR2016^ -i~?<D^-j ymmftlZft 

iSbfc„ 

[0 0 4 4] 

0-1 2TMf»bfc«?fi^0.5mA©Sm»fS-r»* 
KW^tTV^ttli^fftfbfCo ^©S*S:*4{C^ 

-To 
[0 0 4 5] 
[«4] 



(14) 



W5-2 0 5 5 15 
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26 



# * 








$$%&ffll o 


3.7V 


7.4mAh 


7.0mAh 


mmmi i 


3.7V 


12.3mAh 


10.9mAh 




3.2V 


7.2mAh 


6.7mAh 



[oo46] iwd 13 * mmmmTfrt><D%m%mm%tu 

%{C U 71/7 1) yVT ^ U V— b £29. 6%fc LfcgWttlH [0 04 7] 

CIV ] fcttflLfc. r.tu£rfcr-#£A * [*5] 









*4 

No 








S/cm* 


S/cm* * 


m ft 


1 


0.5 






WL ft 


2 


1 


5 /10 s 


3.4/10 3 




3 


1.5 


4.7/10 3 


3.1/10 3 




4 


2 


4.2/10 3 


2.8/10 3 




5 


5 


2.3/10 3 


1.5/10 3 




6 


7 


1.4/10 3 


1.0/10 3 




7 


10 


Ll/10 3 


0. 7/10 3 





[oo48] mmm 1 4 



6 t^-fo 
[0 0 4 9] 
[*6] 



(15) 



!*F5-2 0 5 5 1 5 
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28 



& 

IT- 

NO 










S/cm* 


S/cm** 




1 


0.5 






K « 


2 


1.0 


2.8/10 3 


2.0/10 8 


MHfe* 


3 


2.0 


L7/10 3 


L3/10 9 




4 


3.0 


L 7/10 3 


1.2/10 3 




5 


4.0 


1.2/10 3 


L0/10 3 




6 


5.0 


1.0/10 3 


3.7/10 3 





[0050] MMM 1 5 

*Jt8 : 2©fJ-a-Cii-g-Lfc^^Kl 0 0-Og|5fcl*- 
^COL i BF 4 Sr^-e-L&l;i?^i U -©fM$&8 
9. #!>3i^ (^»4 0 OO/KD^-drv-^ 

i/>^>; /w4 o o§ptT y /v^u ~>s?/Kt— 

4 2gfl£50S$-tffc%<D) 6. 4% ^ijJ^n 
>r-4A>7**-*—bO. 4 y 3 V-TA"Sr 

(EMD) i7tf^7 5-^ («-ffc^7 5'^) 
WPTFEf-f^-i^ay (£#7PP^5*;vl 
PJ-3 0)£7. 5:2. 0:0. 5 (DMMitX^BM 



20 U ES14. 5 mm, ff£0. 6mmORlfttJ|lJ± 

(vi) ^i^ttfyxitt 

2 0 16 ^:/©3^yS«?fc&#®tU/to 
[0 0 5 1] ggffift 1 6 

mwmw-mmmmmum cv i ) k&^x, mmm 

7 ^1-, 

[0 0 5 2] 
[*7] 



(16) #M¥5-2 0 5 5 1 5 

29 30 











» « 


1 


0.5 




K * 


2 


L0 


5.5X1/L0 3 




3 


2.0 


5X1/10 8 




4 


3.0 


4X1/10 3 




5 


4.0 


3X1/10 8 




6 


5,0 


2X1/10 9 





[0 0 5 3]»J17 *«Lfc. 

M> W*M Vi/T*~- Y 2. 4g|5 

#JI**S/T-*"¥W'^P.*— A" 2 7. 6$5 

7 0g|5 

ift(^/f;wX7^-h) o. iff 

y -fe y ^K^nosh^iM Y/zfvt ifvy^w K 0°CT- 1 RtPflinf&U ^fcttfcfi^KJS^^tt^Srp^ 

= 8/2 (SSifc) *#1P*^L-C#fc^*3 0 0 0 1t n 8 

(H^f±0°C«T) ©%©tffiV^fc. *fc, S$«£L [0 0 5 4] 

Ttt, y-7*fP7^ hMCL i B F« £ 3 1 [*8] 















Ml « 


1 


0.5 


8X1/10 4 




2 


1 


7.5X1/10 4 




3 


2 


7X1/10 4 




4 


3 


6X1/10 4 




5 


4 


5X1/10 4 




6 


5 


5X1/10 4 





[oo55] ■mmm 1 s 

£#*fi*Jfc6 : 4©f^T?il^Lfc*j|c*il 0 0 0 
»fc 3 L i BF< SrSM?* L»fc«SHSSr 7 9 . 
2%, t Ktadrv-m^T^ y U-hSrl 9. 5%, ^ 



T^l/mW KttJMjSrO. 5%Ofj-^T^I-^L 
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